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M tl^cse drugs, various skin diseases caused by the accelerated arachidonic acid mewbolism (psoriasis, ultraviolet dermatius. mastocy- 
= loma, basiloma, squamous cell carcinoma, etc.) can be safely and effectively treated. 
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mmm 

5 mm 

77^\^>fStmim\zi:0i^titi^':fa7.i^ify>V> <PG) fg-^o-fn 

mz%t>^t th\zmM(DA&mm-rmmj^<D'!sm^^mn (;<r x-^ 

^ft<^S#JiMi:, SS[^'v(0#?g:KajliL«©gA*^-rttttl^ST*D, TI2(1) 

~ (4) og s ;{)^ 6 , 7 ^ K >s?f^i»m«feis« t c liar s t # A e> nx 

■5. (l)ft«&^aBTttPG, 77+H>K. 1 2-HETE*«Jgln-r4 
20 (HanBerstrom. S. et al. Proc. Nat. Acad. Sci. USA. 72. S130-S134 (1975)) « 
(2) L T B 4 * h h^JffCftMST^ t. ftg&^SUfC^ens^&rtOtt/MlJi*^?^ 

J5£$n?)(Camp. S. et al. J. Invest. Dermatol. 82. 202-204 (1984)), (3) PC 
©JlillfffiSlf^ffitn'r^ HUX>C, Dt5J:t;E(LTC, LTD. LTE)Ojfil« 
SiittltJitc J: O&Jt©^* • #liR*S:*«iciesn§, (4) o< □ h U x> 5 . 1 2 

25 -'jh K □:^^v'^*:(L TB 4) \zj^o^m&!mm^i!)m^iniimm\zfi^mff3fs.^ 
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^munmm^mtm^nxiei^ i&mmmom '9? -'98, p4-7, 

1 06-1 0 7). 

mi/3i^mi)iM.iDn^hX^S.>m^<DmMmn. R. a. et al. Br. J. 
10 Dermatol. 107 (Suppl. 22), 53 (1982))-^PGD 2 <DjaSI|l4d«^5ietlTViS 
(Roberts. L. J. et al. N. Engl. J. Med. 303, 1400-1404 (1980)). 

15 ll3«®JiJifCPG;&«iS#-rs**t^lt$nTV^5(VanderYeen. E.vE. et al. 
Arch-Dernatol. 122, 407-412(1986)). 

4-75y-2-Xh=|^i/;l5^;p-a,a->;;t5^;i.-lH--f5y\/[4. 5-c 

20 l)RC^-r;i'.^ffffi : A;p/^;^«:;^;p;^(Toiiiai. MA. et al. Antiviral Res. 28. 

253-264 (1995))«5fe«TOJiC^-<Jl/;;^fpfflAtffi§$nTV>'5. 

2) ■^-fhi3'i>mm: IFN. -(>^-u^^>m(lL-l. IL-6, 

I L - 8 )^)ljB«5EB? a (TN F - a) ©|l4<£i»9lt--& il t Atffi§$nTVi-5 

(Wagner et al. Cytokine 9 837-845 (1997)). 
25 R 8 4 8 i: 1- (2-pt 5^;i/7n tJl/) - lH-< S.ifV [4, 5-c] + / U >-4-7 5 > (-f 
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^M0i:^<D\mmm\z-D\^^x\t{^^-^^^ (wo 98/17279) . sfc, ^s^tnt-:? 

HFfflSStlTV^S (#11 2000-247884) , bd^b, R 8 4 8*<77+H>»f^»S 
^fCiBHI- ?)fiiJ»J^5Sf'{Sr S *i®^B&/f&«^a*?£5<f 21 fell bT, ±a!05fefT 

SnSTNF-aOM^^^ffffl (Wagner et al. Cytokine 9 837-845 (1997)) \t 
, TNF-a<DiS[Jff|fe|£!gSfPIB (Kondo, S et al. Eur. J. Immunol. 27, 1713- 
8(1997) tfflSoT, R8 4 8CDfeJ»|S^l£gjg©pI|gtt**l«T*'bO-C*2). 

10 ^m<Dm^ 

15 Vifcb. KSP^f<DSj»i^Si?&«?SiJ(D5S9ai:bT#lffflSbTVi^ (4^PB 2000- 
247884." MW) . b*^b. ^E. h*OJigt{II^4!&R 8 4 8d<ffi«6TSi< J# 

iKtt© * -5 7 7 + H >SEIIIS^ :^i:??«ttiS!lf^ffl *^-r t *fga b , *56?« « 
^J«bfc. r:fet)-&*f8?«©S©tt, SATO [1] ~ [6] Tssns. 

[1] TS:T^sn5fl:^it& 



NH2 



20 




( 4 -7 5 / - 2 -X h + -> ;^ f'^P- o , a -i? 1 H - 'f 5 ^7 [ 4 . 5 - c ] + yj 

>- 1 -x^y-;i/. UiiT. R 8 4 8 bXtt'i *fctt^-©K#Jn^*fctt}§tKft«5 
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[2] 7y^]i>mmn.m\zmmt^&mBiflm. mi^m&m. mmmm 
mmsi!m^tz\mmmfm-i!$>^ [i] bbucod^^, 

5 [3] SPfi4ffi^JJ^TibS [1] tfctt [2] tC|3«comS!l. 

[4] mo. 0 0 Omg/aoS4*{fl[fflfi©R8 4 8$^tr<5 [3] 

[5] ^«iP}S:#ffl^J?^-C*S [1] Sfctt [2] (II3«<D^^J. 

[6] mo. 1~*>I5 Omg/00g-^^^fflfi0R8 4 S^-g-^T'S^I-fflJtiJT** 

10 [5] 

>i^>m:PGE (.ZfUTs^ff^yvyE) , PGF, PGI, TXA (hD>3j? 
+1f>A) ;Jc£, (2) U#=^^v'y:^— t:»*{Cj:DM^$n-5 0'f □ hijx> 
LTB 4, LTC. LTD, LTE^. *J;t^ (3) 12-HETE^*« 

25 7hlf-tt&JtUift£) tt^*n;5:Vi. 
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BiZ^^^^tifi-C^^. mfiit. W098/17279 lClS«0:&ft»-*Pl^n«J:Vi. R 

77.U)V\i>m^ 3cEm /1^-f>lfe> 7;P=f->K. 4?U^;i'^ 

>St(polygalacturonic icU)<D^^i3.^iXSSit'T:B^titl^» ^St^ Bi£K» Rtt^ 

m^m, mm. mi mmmfi^ffim^i^n. i^moik^<Drcib<ommtLx 
15 tt, mpL\i, mm7i<^mu ^LKmrnu mm. i^u-A^n, □-v'3>»j, 

20 momm^^<DBmfti!b\z. m^^^\mmm\zu^i?<^. mm. m. nm. 

25 5^>(DJ;3S:Jg^]S>J : jRt^Sfctt^i/ h~7.<D^vfs.mmm ; TJl-^VK, U^y 
(rimogel) ^tc\tzi-'yx^-^<D^^U.i^m\ : ;^t7U >ife-7i^^>'A*it 
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ttXxP-y (Sterotes) (Di:^f£mmm : un^ ]i^-Wtit^'i Moy^^rif^ 

mxm<Dmm. ->x ^ ^ tfctt^isttias^trji tdt-e^s. r s 4 a 

«, S;ttt(fixedoil), Jl?>jX5^U>if U ^'J-feU>, yntru>^:^U 
fl:l»±SiJ:x5^l/>>?75>izgTOcDj:-5;a:4^U-h^bJW: 7-fex-h, i'x>if 
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if S t -V U I'-^^Stft^Tlc^fc tt U >Kailf^^ (PBS) T s . 

10 ^«ii£*#Ts-r5+^ h\ i-(2-^5^;i/-/Dt:;i/)-m-i' sy\/C4.5-c]^y u>- 
2.5, 5.5.*.ki;f7TO*i§jSf« 1000/ig/im±) . *«§I©BI 

u-tt. %m^. im^(ommzf3i-^tin:'h(D mmm. u-;t>h^h 
i))Vii^^yi^^}V'\L)Vu-7.. ^"^y^yiii.. x+^hu>, 1i^■i^^y:f^=^^}v 
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-^-i^yu^, ^u-m =fm ^^^'Xffl. ^y^m 7«v*-fe 

-ffft, 4^tft, Killi. 7y U>^o»itlg : aft>7-feUX llfe7-b:U> ; Z'^^:?^ 

mm (m. ^u-A^at*) o*^, -Ktz«{t:i g*fco, i~i o o o 

OOOmg®l6i8, ff*L/<ttii«5l 0~iKj5 0 OmgOlgii* 1 |5i$fctt»(aI(Ci)- 
ffl-rsc:i:{C7S:-5*5, ^0. 1 5 0 Omg<D«|ffl, iff S t < «ii!53 ~#5 1 0 Om 

25 g©«gffl^iiEisfcttjBciitc5i-itTfi#t-5c:t*«Tts. mm&m (im. 
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loog, $&fcff*u<tt, i~ioe^iExum^f3.mmz^nxmmzm 

5 mm±<Dmm-^m^ 

m^. mmmm^. ^nmmt. ^tmm&m m^t^^^mizmmx^^, 

mKzK (2mL) iZ. R8 4 8 (2 0 Omg) :fe<kt;xU^U h-JW (2 5 0 

15 mg) ^mmv. 4^mQist^mmm^mm-^o 
9mm2 mnmim 

(ImL) »C, R8 4 8 (2 0 Omg) , i^U-feU> (2 0 Omg) , 
^JL>m (6mg) :fe<fci;^X>SE:hhUC'A (2 0mg) «nifi:#ffl 

20 %^&«si-r^. 

R8 4 8 (2 g) J3i70:$'5 h>5g, Xyn-;i/ (TS-1 0) 5 g, mWl 

/t77^>3g. sux^^K-f vyotrjn 5 gsun^, 7 o'ciciniatT^«p 
25 TS. ^:n^c*-'^Jl^+v't^x;^3i?lJ■7-l g*7k6 0 gicKSLrcig^^rinx, it 
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9mm4 mmm 

R8 4 8 (lOg) ^r^lJl* (3 0g) ]z'm-^^. ^^i^U>ifVn'-)V 

(i2og) tm^T?>, cnmm^^tc&^u±ij> (7oog) , afiy^y 

(8 0g) i:yafcf^>^ur!^;i,xx7^-h (2 0g) CDii^%fc»Jinb 

77 + H >mm&.ifiRiiBiznr^ r s 4 s oanaf^ffl 

2) lt»|g4!|» : R8 4 8 (7iJ-<^) 

3 ) R 8 4 8 ^fl^S^, 7-t h >fc 2 0 m g /m 1 i 2 m g/m 1 Lfc 
. i^X5^;^x-x;^,^|^g^TTV.^7;;^fe5:f^®SS^C 1 0 1 f^R 8 4 8iSji«$ 
M^Lfc (R 8 4 8 S«) . n > h o-;H^ t LT7-fe }> >m^&^it(Omm\Z 

4) 77+K>»|fe:ifr : R8 4 S$>^\,m7-t hym^4mmmzi 0%7y^\iy 
S (CAYMAN CHEMICAL. Co.. $5/:y>, 7/iJ*)*R8 4 8ig4Wtii>hD-;|. 

m<o&M^(D$im\z lOfii r-om^brc. 
5)^m]^m^ : R 8 4 8 3b^i^t7± h >mm(mmmmitr) tio%7 

kness Gage(Mitutoyo Co.. B*)Tfe:&M]?^CDJll$$a!|^Lfc, ^l^^JS 
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6)<»W: X^a.-x>h t-x;^h (Student's t-lest)1^5t"C^jft^*^^<£:ff 

otc^ i?getTofeg^$T#ji:^*<K*&nfc«^tt, p<o. 0 io^^t^l^ 

5 ^1. R8 4 8<077+H>i^Sl^^rtRJStI^tr5ffll®l«im 





N 


i^m. : Aim) 


SEM 






5 


2 0 8. 0 


14. 6 




R848 
(2 ng/ml) 


5 


60. 0 


23. 0 


p<0.01 


Rg48 

(20nig/ml) 


5 


6 2.0 


13. 2 


p<0.01 



^lii^^m^t^-fS.ii'^^^^ R8 4 8 (2mg/ml, 20!iig/inl) tt^t&«4«fffi«»C*5V4 
TfcWig?a:774^H>lfeSll6&C3R*S«I^^***L.^-- R8 4 8^ 



1 m 1 fefc 0 (/£ g) 




pH 2. 5 


pH 5. 5 


pH 7. 4 




3 2.4 


50. 4 


3. 4 


R8 4 8 


>1 0 0 0 


1 0 0 0> 


1 00 0> 
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1 . Ti^T^^tl-S^t^!^ 

NH2 

N -^ OEt 

N TT ^ / 

N 

(R848 : 4-7^/-2-Xh^i^;<$^j\.-a.a-z;>^^JU-iH-^^^V[4.5 
4. *9 1 ~» 1 0 0 Omgy B®a4¥fi:fflftOR 8 4 8 ^-^^ti,. 3 fc|a« 

6. #90. ^-^5 0 omey^Bmmmm(DR8 4 8^^^r^mMr$> 

« 5 \zmm0mm. 



INTERNATIONAL SEARCH REPORT 



Inteniatioiial application No. 

PCT/JP01/0957S 



A CLASSIFICATION OF SUBJECT hflATTER 

Int. 01^ C07D471/04, A61K31/4745, A61P17/00, 17/02, 17/06, 


35/00 


According to International Patent Classification (ff Q or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl"' C07D471/04, A61K31/4745 


Documentation seazched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS (STN) , REGISTRY (STN) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, vadi indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


US 53 89640 A (Minnesota Mining and Manufacturing 
Company) , 

14 February, 1995.(14.02.1995), 

especially. Column 11, lines 58 to 68; Column 35, 
"BXAMPIiE 99" 

& WO 92/15582 Al & JP 6-504789 A 
& AU 2715795 A & HU 67026 A 
& CA 2104782 A & IE 920605 A 
& ZA 9201540 A & NO 933069 A 
& EP 582581 A & NZ 241784 A 
& CZ 9301788 A & EP 872478 A2 


1-6 


y 


WO 98/24436 A2 (Minnesota Mining and Manufacturing 
Compamy) , 

11 June, 1998 (11.06.1998), 

especially, page 1, line 23 to page 2, line 20; 
page 18, Claim 15 

& AU 5368698 A & NO 992638 A 
& US 5939090 A & CZ 9901955 A 
& EP 942724 A & BR 9713677 A 


1-6 


^ Further documents tie listed in the continuation of Box C. 


1 1 See patent fomily annex. 




* Special ctte^ories of dteddocumeoli: 

"A* docuxncot defining the general state ofthe art which it not 

conildered to be of poticular relevanoe 
*Er eariier dognwrt but published on or after fte intenutional fiUn^ 

date 

"L" docuixKm which may tfanrndoofaCiOQ priority cUira(i) or which is 
dted to fHBiWiirfi the publication date of another citatioo or other 
apedal teaaon(ti specified) 

*0* document lefening to an oral disclosure, use, exhibttioo or other 
means 

"P* document published prior to the intemaliooal filmg date but later 
than the priority date claimed 


later document published after the inteniatioiial filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

*X* document of particular relevance; the claimed invention cannot be 
considered novel or eannot be conaidcred to mvohra an mventive 
step when the documem is taken alone 

*Y* document of particular relevancy the clafaned mvention cannot be 
considered to involve an inventive step when the document is 
combined with one or moit otha such documenta, luch 
combination being ob^ous to a person stiDed in ttieart 
document member of the same patent family 


Date of the actual completion of the international search 
15 January, 2002 (15.01.02) 


Date of mailing of the mtemational search report 
29 January, 2002 (29.01.02) 


Name and ipft«l«"g address of the ISA/ 
Japanese Patent Office 


Authorized officer 




Facsunile No. 


Telephone No. 





Fonn PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT | Intematiotial appUcatioa No. 



PCT/JPOl/09575 



C(Continu 


ation), D<XXyMENTSCX)NSIDERED TO BE RELEVANT 


Catcgoiy* 


Citation of document, with indication, where aj^priate, of the relevant passages 


Relevant to claim No. 


A 
A 


WO 00/40228 A2 {3M INNOVATIVE PROPERTIES CX)MPANY) , 
13 July, 2000 (13.07.2000) 
& AU 2721600 A 

WO 98/17279 Al {Minnesota Mining and Manufacturing 

Con^^any) , ^ 

30 April, 1998 (30,04,1998) 

fit AU 5164198 A & NO 991908 A 

& EP 938315 A & US 6039969 A 

& HU 9904665 A 


1-6 
1-6 



Fonn PCT/ISA/210 (continuation of second sheet) (July 1992) 



wo 02/36592 



[Note: Names, addresses, company names and brand names are translated in the most 
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Description of the Invention 

(54) Title: Remedies for Arachironic Acid-Induced Skin Diseases 
(57) Abstract; 

Drugs for preventing and/or treating arachidonic acid-induced skin diseases, \diich 
contain 4-ainino-2-ethoxymetiiyl-a,adimethyl-lH-imidazo [4, 5-c]quinoline-l-ethanoi: 
R848, or its acid adduct salts or solvates, as Acir active ingredient. By using these drugs, 
various skin diseases caused by the accelerated arachidonic metabolism (psoriasis, 
ultraviolet dermatitis, mastocytoma, basiioma, squamous cell carcinoma, etc.) can be 
safely and efTectively treated. 

Description of the Invention 

Remedies for Arachironic Acid-Induced Skin Diseases 
Technological Field 

The present invention is an invention about a skin disease treatment remedies. And then 
in more details, the present invention is an invention about drugs for preventing and/or 
treating arachidonic acid-induced skin diseases caused by the accelerated arachidonic 
metabolism, like psoriasis, ultraviolet dermatitis, mastocytoma, basiioma, squamous cell 
carcinoma, etc. 

Technological Background 

The generated through the arachidonic acid induced metabolism conditions 
prostaglandine (PG) and leucotolyene (LT) are related to physiological function 
regulation hke stomach acid component secretion or blood plate cohesion, different types 
of smooth muscle contraction etc., and together with that they are fatty acid system 
information transmission materials (mediators). The PG and the LT are important for the 
maintenance of the constancy of the living body, and it is considered that in the case of 
some skin diseases, their excessiyc generation is the main cause of the disease. 

As representative examples of such skin diseases, first, there is the psoriasis disease. The 
psoriasis is a chronic disease which indicates abnormal benign increase of the front skin 
cells, and the invasion of multiformity of core vAdte blood cells inside the surface skin, 
and because of the described here below reasons (1) (4), it is considered that it is a 
disease related strongly to abnormal products generated by the arachidonic acid 



1 



metabolism. (1) In the psoriasis disease skin part, the PG, arachidonic acid and 12-HETE 
are increased (Hammerson, S. et al. Proc. Nat Acad. Sci, USA. 72, 5130-5134 (1975)), 
(2) if LTB4 is patched onto the human skin, small abscesses inside the surface skin, 
which look like the psoriasis skin disease parts, arc formed (Camp. S. et al J Invest 
Dermatol. 82. 202 - 204 (1984), (3) through the blood vessel expansion effect of the PG 
and through the blood vessel pemeability acceleration due to the Leucotolyene C, D and 
E (LTC, LTD, LTE), a skin reddening and swelling reaction, are provoked, (4) through 
Uucotolyene 5, 12-dihydroxy material (LTB4). the excessive idleness of a large number 
of white blood cells is increased, and there is a formation of abscesses under and inside 
an angle layer that is characteristic of psoriasis etc. At the present time. Torechinate 
(Vitamin A derivative material), active form Vitamin D3, Cyclosporin etc., are used, 
however, effective psoriasis disease remedies that have a secondary effect etc., at the 
surface, are desirable (The newest skin disease remedies '97 - '98, p 4 - 7, 106-107). 

As representative examples of skin diseases caused by abnormal arachidonic acid 
metabolism, there are the described here below diseases. 

Mastocytoma: It is a condition where histamine etc.. is released from the increased in the 
skin mastocystoma, and skin flushing and pale measles are presented. It is considered that 
these symptoms are mainly caused by the histamine, and because of that antihystamine 
drugs are used. However, if an agent hindering the PG synthesis is imparted, cases of 
histamine resistance where a significant improvement can be seen are known (Main R 
A. et al. Br. J. Dermatol. 107 (Suppl. 22) 53 (1982)) and PGD2 excessive generation, are 
known (Roberts. L. J. et al. N. Engl. J. Med. 303, 1400 - 1404 (1980)). 

Sunlight dermatitis: It is considered that the caused by the medium wavelength ultraviolet 
rays PG etc., inflammation mediators provoke the expansion of the blood vessels. 

Basiloma and squamous cell carcinoma (both skin cancers): It is suggested that the PG is 
increased and the PG participates in the increase of these tumors (Vanderveen, E E et al 
Arch. Dermatol. 122, 407-412 (1986)). 

On the other hand, the 4-amino-2-ethoxymethyl -a, a - dimethyl - IH - imidazo [4, 5-c] 
quinoline - 1- ethanol (R848). is a compound that is known to have the described here 
below pharmacological effects. 

1 ) The antiviral effect: The antiviral effect in a herpes virus infected system has been 
reported (Tomai, MA. Et al. Antiviral Res. 28, 253-264 (1995)). 

2) Citokine inducement effect: The fact that the generation of IFN, intaloikin type 
(IL-1, IL-6, IL-8) or tumor destruction death causing element a (TNF-a) causes 
the inducement, has been reported (Wagner et al. Cytokine 9 837-845 (1 997)). 

Regarding R848 and l-(2-methylpropyl) -lH-imidazo(4, 5-c]quinoline-4-amine 
(imichimodo), the appropriate use of treatment of allergic skin inflammation by the 
advantageous use of the Th2 type cytokine generation hindrance effect, is well known 
(WO 98/17279). Also, regarding the imichimodo, a patent application has been filed by 
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the authors of the present invention regarding its appropriate use for skin diseases that are 
caused by abnormal arachidonic acid metabolism (Japanese Patent Application Number 
Hci-Sei 2000-247884). However, in the previously described preceding technical 
references there has been no reporting whatsoever relative to an indication that the 6:848 
has any prevention and/or treatment effect on skin diseases induced by abnormal 
arachidonic acid metabolism. Rather, except for the imichimodo, the TNF-a production 
inducing effect that has been recognized only in the R848 (Wagner et al. Cytokine 9 837- 
845 (1997)) has been combined with the TNF-a skin inflammation provocation effect 
(Kondo, S et al. Eur. J. Immunol. 27, 1713-8 (1997)), and it indicates the possibility of 
the R848 skin inflanunation provocation. 

Invention Description 

The problem of the present invention is to suggest a novel skin disease treatment agent 
(remedy) for the treatment and/or the prevention of skin diseases caused by accelerated 
arachidonic acid metabolism, namely, skin diseases caused by the accelerated production 
ofPG.LTetc. 

The authors of the present invention have akeady observed the suppression effect of the 
imnichimodo on the swelling of the mouse ear induced by arachidonic acid, and a patent 
^plication for an invention for skin disease remedy for psoriasis, etc, has been filed 
(Japanese Patent Application 2000-247884, previously issued). However, at this time, it 
has been discovered that die imichimodo type afforestation compound R848 is a material 
that shows an effect of suppressing the swelling of mouse ear induced by arachidonic 
acid, vAsich has extremely strong persistence, and by that the present invention has been 
accomplished. Namely, the essential elements of the present invention are shown in the 
described here below [11 ~ [6]. 

[1 ] Drugs for preventing and/or treating skin diseases induced by the accelerated 
metabolism of arachidonic, which contain a compound with the described here below 



formula 




(4- amino-2-ethoxymethyl-a,a-dimethyl-lH-imidazo [4, Sc]quinoline-l-ethanol, here 
below called R848) or its acid adduct salts or solvates, as their active ingredient. 

[2] Drug according to the above described [1], where die skin disease induced by the 
accelerated metabolism of the arachidonic acid are psoriasis, ultraviolet dermatitis, 
mastocytoma, basiloma or squamous cell carcinoma. 



[3] Drug according to the above described [1] or [2] where it is a drug form, which is 
orally received. 

[4] Drug according to the above described [3] where it contains approximately 0, 1 - 
approximately 1 000 mg/day imparted units amount of R848. 

[5] Drug according to the above described [1] or [2] where it is a drug form, which is not 
orally received. 

[6] Drug according to the above described [5] where it is an external use drug, which 
contains approximately 0. 1 approximately SO mg/day imparted units amount of R848. 

According to the present invention, the term "skin diseases induced by the accelerated 
metabolism of arachidonic acid'' has the meaning of skin diseases generated by the 
abnormal increase of the arachidonic acid, which forms the structure of the arachidonic 
acid metabolism circumstances (arachidonic acid cascade) and its metabolism materials, 
and in more details, they are psoriasis, ultraviolet dermatitis, mastocytoma, basiloma, 
squamous cell carcinoma, etc. Regarding the arachidonic acid metabolism materials, this 
means (1) the generated by cyclooxygenaze enzyme prostaglandinc type: PGE 
(prostaglandine E), PGF, PGI, TXA (tromboxane A), etc., (2) the produced by the 
lipoxygenaze enzyme leucotolyene type: LTB4, LTC, LTD, LTE etc., and (3) 12-HETE, 
etc., and the inflammation skin diseases that are caused as a result from the abnormal 
increase of these mediators, are the subject of use of the present invention. 

However, in the skin diseases according to the present invention, the virus or bacteria 
infection diseases, bum and freeze wounds, skin inflammation symptoms caused by 
external wounds, skin diseases accompanying glue originating diseases (full body 
eritematodes, strong skin diseases, etc., autoimmune diseases), allergic skin diseases 
generated through unusual immune reaction (hives, contact skin inflammation, atopi skin 
inflammation etc.) are not included. 

Here below the active ingredients according to the present invention and their 
manufacturing method, will be described. 

The R848 and its acid adduct salts, which constitute the active ingredients of the present 
invention are materials that can be easily synthesized according to well known methods. 
For example, it is a good option if the method references according to the reported in the 
WO 98/17279, is used. As the acids of the acid adduct salts of R848, there are no 
particular limitations as long as they are acids that are pharmaceutically allowed, and it is 
also a good option if they are solvates of water etc. Regarding the acid adduct salts, they 
are formed by using inorganic acids (for example, hydrochloric acid, bromic acid, 
sulfuric acid, phosphoric acid and nitric acid, etc.), or acetic acid, oxalic acid, tartaric 
acid, succinic acid, malic acid, ascorbic acid, benzoic acid, taimic acid, pamoic acid, 
arginic acid, polyglutamic acid, naphthalenesulfonic acid, naphthalene disulphonic acid, 
and polygalacturonic acid, etc., organic acids. The slats ftom the hydrochloric acid. 
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sulfuric acid, acetic acid, oxalic acid, ascorbic acid etc., are the preferred acid adduct 
salts. 

The R848 and its salts are obtained and sold in different manufactured agent conditions 
(for example, liquid agent, sold phase agent, capsule agent etc.). As an agent form in 
order to be used for oral administration, for example, there are the pill agent, capsule 
agent, spherical agent, particular agent, dispersed agent, liquid agent, suspended agent, 
etc., forms. And as agent forms for non-oral type administration, for example, there are 
the aqueous agent or oil type agent used for injections, the soft ointment agent, the cream 
agent, the lotion agent, the aerosol agent, the suppository, the adhered (patch) agent, etc. 

Also, it is possible to admix and use other active ingredients as long as they do not 
deteriorate the desired effect, or it is possible to admix and use antibiotic materials, 
antibacterial agents, other anti-inflammation agents or antiviral compounds, etc., that 
promote the desired effect 

With the goal of oral medical treatment administration, it is possible that the active 
ingredient is incorporated and combined into an allotment agent, and it is used as a liquid 
agent, powder agent, dispersed agent, pill agent, torochi agent or capsule agent. It is also 
possible that a binding agent and/or an adjuvent agent, which are pharmaceutically 
compatible are contained as one part of the composition material. Regarding the pill 
agent, the spherical agent, the capsule or the torochi etc., it is also possible that they 
include a component or compound that is similar to the listed below materials: 
raicrocrystalline cellulose, gamutoragacanto or gelatine, etc., binding agents; starch 
powder or lactose, etc., allotment type agents; arginic acid, rimogel or com starch etc., 
dispersing agents; magnesium steaiate or Sterotes etc., lubricating agerits; colloidal type 
silicon dioxide etc., slip agents, sucrose or saccharine etc., sweetening ingredients; or 
peppermint, methyl salicilate or orange flavoring agent, etc., flavoring agents. In the case 
when the administered unit state is a capsule state, in addition to the above-described 
types of materials, it is also possible to include an aliphatic oil type liquid material 
carrier. Then, regarding the administered unit state, in order to improve the physical 
condition of the administered unit, it is possible to include different types of other 
materials, for example, a sugar cover layer, shellac or a agents soluble in the digestive 
tract The R848 and the pharmacologically allowed salts can be administered as 
components of elixirs, suspensions, syrups, or chewing gum etc. Regarding the syrups, in 
addition to the active ingredient as a sweetening agents, they include sucrose, and 
specific preservatives, dyeing materials, and coloring agents and together with that 
flavoring agents. 

Also, the R848 is manufactured and sold as a slow release manufactured agent including 
a skin grafting and microcapsule administration system. As die carrier materials, it is 
possible to use vinyl ethylene acetate, polyanhydrides, polyglycolic acids, collagen, 
silicone, polyorthoesters and polylactic acid etc., biodegradable polymers that are useful 
for the living matter. Regarding the manufacturing method for the preparation of such 
manufactured agents, it is clear to people skilled in the industry, and the materials also 
can be procured as conmiercially available products. Also, it is possible to be 



manufactured according to the method that is known to people skilled in the industry 
where a liposome suspension liquid suitable fatty material (for example, stearoyl 
phosphatidyl ethanolamine, stearoyl phophatidyl chloine, aracadoyl phosphatidyl chloine, 
and cholesterol) are used as the carrier material. 

In the solution or suspension, which contains R848 as its active ingredient and is used for 
non-oral administration, in the skin, under the skin or for local application, it is possible 
to include the described here below components. Water used for injections, salt water 
solution, fixedoil, polyethylene glycol, glycerine, propylene glycol or other synthetic 
solvents, etc,, disinfection dilution agents; benzyl alcohol or methyl paraben etc., 
disinfection agents; ascorbic acid or sodium sulfonate etc., anti-oxidation agents; ethylene 
diamine tetra acetate etc., chelating agents; acetate, citric acid or phosphoric acid etc., 
buffering agents and sodium chloride or dextrose etc., chemicals used for regulating the 
degree of extension. The non-oral manufactured agents are obtained as they are sealed 
into ampules, disposable injection vessels, or glass or plastic manufactured repeat 
administration doses vials. The injection agents can be manufactured according to the 
usual methods, for example, the above compounds are dissolved in an appropriate solvent 
(for example, sterile water, buffer solution, physiological salt water solution, etc.) and 
after that, they are filtered through a filter and sterilized, and then next, they are filled 
into sterile (non-bacterial) containers. In the case when these are administered inside the 
vein, the preferred carrier is physiological, salt-water solution or phosphoric acid buffer 
table salt solution (PBS). 

According to the present invention, the external application agent is especially 
appropriate agent form. Regarding the R848, compared to the imichimode, which has a 
similar chemical structure, l-(2-methylpropyl) -IH-imidazo (4, 5-c] chinoline - 4- 
amine, it has characteristic properties where it is said that its water solubility is at least 20 
times higher (at pH 2.5, 5.5 and 7, water solution concentration of at least 1000 
micrograms/ml or higher). Because of this property, the drug according to the present 
invention can be easily manufactured, and not only that, but also, the transfer of the 
active ingredient towards the center or odier structures (anatomical) is low. Also, the 
effect on the afflicted part is sustainable. As described above, the manufactured agent 
containing the R848 according to the present invention is a material that is especially 
excellent as an external application agent. 

There are no specific limitations regarding the agent form of the external application 
agent, and there are the materials that are made into a cream form, paste form, jelly form, 
gel form, emulsion form, solution form, etc., (soft ointment agent, riniment agent, lotion 
agent etc.), the materials where the material obtained as the medicine and the skin 
absorption acceleration agent, are dissolved or mixed and dispersed, is spread over the 
supporting material (cataplasm, etc.), the materials obtained as the above described 
medicine and skin absorption acceleration agent (the application in the case of the 
invention claim 3 of the present invention) are dissolved or mixed and dispersed into an 
adhesive agent, and this is then spread on the surface of the supporting (carrier) material 
(plaster agents, tape agents, etc.), etc. As the substrates that are used as the above 
described substrate agents they are good option as long as they arc pharmacologically 
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allowed, and as the substrate agents for the soft ointment agents, riniment, lotion etc., it is 
possible to use the materials that are well-known from the previous technology, for 
example, sodium arginate, gelatin, com starch, toragant gum, methyl cellulose, hycroxy 
ethyl cellulose, carboxy methyl cellulose, xatance gum, dextrin, carboxy methyl starch, 
polyvinyl alcohol, sodium polyacrylatc, methoxy ethylene - maleic acid anhydride 
copolymer material, polyvinyl ether, polyvinyl pyrolidone, etc., polymers; natural wax, 
olive oil, cocoa oil, sesame oil, soybean oil, camellia oil, peanut oil, beef tallow, lard, 
lanoline etc., fatty type matter; white color Vaseline, yellow color Vaseline; paraffin; 
hydrocarbon gel soft ointment (for example, product with the trade name of Plastibase, 
manufactured by Shosei Pharmaceutical Company); stearic acid etc., high homologous 
order aliphatic acids; cetyl alcohol, stearyl alcohol, etc., high homologous order alcohols; 
polyethylene glycol; water etc. Then, depending on the requirements, it is also a good 
option if kaolin, bentonite, zinc oxide, titanium oxide etc., inorganic filler agents; 
viscosity regulating agents, anti-ageing agents, pH regulating agents, glycerine, 
propylene glycol etc., moisture preserving agents, etc., are added. 

In the case of the external use substrate agent (soft ointment, cream etc.), usually, relative 
to 1 gram of the ointment material, in the range of 1 ~ 1000 mg, and preferably, in the 
range of 3 ~ 300 mg of R848 or its salts, are contained as the active ingredients. 

Regarding the drug according to the present invention, there are no particular limitations 
relative to the administration state or the administered amount, and it is a good option as 
long as it is used according to the methods applied by the persons skilled in the industry, 
however, the described here below methods can be shown as examples. 

Namely, in the case of oral administration, it is possible to be administered as an 
inhalation agent or a capsule agent, a pill agent, a powder agent etc., agent form, and 
usually, in the case of oral administration, it is administered for adults daily in the range 
of approximately 1 ~ approximately 1000 mg, and preferably in the range of 
approximately 10 ~ approximately 500 mg, at one time or divided in several times. 

In the case of non-oral administration, it is possible to use as an aqueous suspension 
under the skin or as a venous injection agent, a dripping agent, or a soft ointment etc., 
agent forms. In the case of injection agent, the dosage amount varies depending on the 
patient symptoms, age, body weight, etc., and also, even though an appropriate amount is 
applied so that it is sufficient for the effective treatment of the symptoms of the pauent, it 
can be administered in an amount in the range of approximately O.l ~ approximately 500 
mg and preferably, in an amount that is in the range of approximately 3 ~ approximately 
1 00 mg, at one time, or divided into several times. In the case of external use skin 
application manufactured agent (liquid agent, oily soft ointment, hydrophilic soft 
ointment or cream), the used amount varies depending on the type of the disease and the 
degree of the symptoms, the size of the affected part, etc., however, as the amount of the 
external use agent, daily, it is a good option if it is appropriately used on the diseased part 
in an amount that is in the range of 0. 1 ~ 100 g, and then more preferably, m the range of 
1 ~ 10 grams, at one time, or separated in several times. 
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Tcchnokgical Sphere of Advantageous Application 

AMOiding to the present invention, it is possible to safely and also effectively treat 
different types of skin diseases caused by the abnormal arachidonic metabolism 
(psonasis. ultraviolet dermatitis, mastocytoma, basiloma, squamous ceil carcinoma, etc.). 

Practical Examples 

Here below, practical application examples are presented and the present invention is 
described m further details, however, the present invention is by no means limited by 
these practical application examples. ' 

Manu&ctured Agent Example 1 

Solution agent used for injections 

In purified water (2 ml), R848 (200 mg) and erithritol (250 mg) are dissolved, and by that 
a non-oral administration solution agent is manufactured. 

Manufactiired Agent Example 2 

Soluti<Mi ^ent used for oral administration 

hi purified water (1 ml). R848 (200 mg) and glycerine (200 mg). citric acid (6 mg) and 
sodium citrate (20 mg) are dissolved and by that an oral administration type liquid agent 
is manufactured. ^ ^ 

Manufactured Agent Example 3 
Cream 

In tile R848 (2 g), 5 grams of crotamiton, 5 grams of niccol (TS-10). 3 grams of liquid 
parafTin, and 15 grams of isopropyl myristate, are added, and tiiis is heated to a 
temperature of 70oC, and dissolved. To that material, a solution obtained as 1 gram of 
carboxy vmyl polymer has been allowed to swell in 60 grams of water, is added and it is 
emulsified while stirring. Afier tiiat, a solution obtained as 0.5 grams of diisopiopanol 
amine was dissolved in 9.75 grams of water, was added and it was stiired until the 
material became homogeneous, and a cream, containing R848 as its active imnedient 
was obtained. ' 

Manu&ctuied Agent Example 4 
Oily soft ointment 

R848 (10 grams) were dissolved into purified water (30 grams), and tiiis was mixed witii 
hexylene glycol (120 grams). This was added to a mixtiire of molten, white color 
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glycerine (700 grams), white color wax (80 grams), and propylene glycol stearate (20 
grams), and as the temperature was decreased it was stirred into a homogeneous material, 
by that a soft ointment containing R848 as its active ingredient, was obtained. 

Practical Implementation Example 1 

R848 suppressing action relative to arachidonic acid provoked reaction inside the skin 

1 ) B ALB/c mouse (female, 6 weeks old) was purchased from Nippon Charles River 
(Shinakawa, Japan), and it was prepared and raised until it was 8 weeks old, and it 
was then used. 

2) Experimental medicine: R848 (cream material) 

3) The R848 was weighted and after that it was suspended in acetone so that the 
concentrations became concentrations of 20 mg/ml and 2 rag/ml. Under diethyl 
ether anesthesia, on the front and the back of the left car of the mouse, 10 
microliters each of the R848 suspension was coated (R848 administration group). 
As the control group, mouse was used where only acetone was used and that was 
applied on the front and the back of the left ear at an amount of 10 microliters 
each. 

4) Arachidonic acid application: 4 hours after the application of the R848 or the 
acetone, 1 0 % arachidonic acid (CAYMAN CHEMICAL CO., Michigan, USA), 
was applied on the front and back of the left ear of the R848 administered group 
and the control group, at 10 microliters each. 

5) Measurement of the reaction inside the skin: Prior to the application of the R848 
or the acetone (without provoking an antigen) and one after the application of the 
10 % arachidonic acid (after the provocation of the antigen) under diethyl ether 
anesthesia, the thickness of both the right and the left ears was measured by using 
a Dial Thickness Gage (manufactured by Mitutoyo Co., Tokyo, Japan). The 
reaction inside the skin was expressed as the (thickness of the antigen provoked 
left ear) - (thickness of the non-antigen provoked right ear). 

6) Analysis: According to the Student's t-test inspection, the inspection for 
intentional difFciences was conducted. In the case when the intentional difference 
was observed at no more than 1 % or less risk ratio, it was represented by an 
indication of p<0.01 . The results from this analysis are presented in Table 1. 



Table 1. Suppression effect of R848 on the arachidonic acid induced reaction inside the 
skin 





N 


Reaction inside the skin 
(average value: microns) 


SEM 


Intentional difference 
inspection 


Comparison 
Group 


5 


208.0 


14.6 




R848 

(2 mg/ml) 


5 


60.0 


23.0 


P<0.01 


Rg48 

(20 mg/ml) 


5 


62.0 


13,2 


PO.Ol 
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As it is clear from the table here above, in the case of the R848 (2 mg/ml, 20 mg/ml), 
even after 4 hours after the application, an intentional suppression effect on the 
arachidonic acid induced reaction inside the skin, was observed. This results shows that 
the R848 containing manufactured agent is effective as a treating agent or as a prevention 
agent relative to. skin diseases induced by the accelerated metabolism of arachidonic acid. 



Table 2. Water solubility of R848 and imichimodo in acidic ~ neutral ranges 



Maximum dissolved amount (micrograms) in 1 ml 




pH2.5 


pH5.5 


pH7.4 


Imichimodo 


32.4 


50.4 


3.4 


R848 


>1000 


1000> 


I000> 



Range of the Claims 

1 . Drug for preventing and/or treating skin diseases induced by the accelerated 
metabolism of arachidonic, which contain a compound with the described here below 



formula 




(R848: 4- amino-2-ethoxymethyl-a,a-dimethyl-lH-imidazo [4, 5c]quinoline-l-ethanol, 
here below called R848) or its acid adduct salts or solvates, as their active ingredient. 

2. Drug according to the above described [1 ], where the skin disease induced by the 
accelerated metabolism of the arachidonic acid are psoriasis, ultraviolet dermatitis, 
mastocytoma, basiloma or squamous cell carcinoma. 

3. Drug according to the above described [1] or [2] where it is a drug form, v/inch is 
orally received. 

4. Drug according to the above described [3] where it contains approximately 0.1 - 
approximately 1000 mg/day imparted units amount of R848. 

5. Drug according to die above described [1] or [2] where it is a drug form, which is not 
orally received. 

6. Drug according to the above described [5] where it is an external use drug, which 
contains ^^proximately 0.1 - approximately SO mg/day imparted units amount of R848. 

Translated by Albena Blagev ((651) 704-7946 (w), (651) 735-1461 (h)) 

08/19/02 
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